The effect of spin fluctuations on electrical resistivity p(T) is studied in a single-band model. It is shown that dp(T)ldT varies as the magnetic specific heat for T &T, as well as T &T and that both short-range and long-range correlations yield dp(T)ldT &0 for T)T .
(Paris), Colloq. 32, C1-370 (1971 (6) is satisfied, the resulting
where a is the lattice constant,~=1/$, and
Use of these results and Eq. (4) in Eq. (1) leads to5 p'(T)/pa= Ae +B+~, (10) has features very similar to those described in Ref. 5 for the exact correlation function. In particular, dl'(q, T)/dT&0 for large q.
Consider first the short-range correlations above T, . For small R/$, write Eq. (2) as"' ', 9 =tan (2k pl), and I (x) is tbe usual I function.
It is evident from Fig. 1 that p'(T)/p, = Ae ' is sensitive to the density of current carriers as specified by k"a. To appreciate why, note that the point in Fig. 1 at which A first becomes negative corresponds to 2k~= 2pv3/a= iG, i, the first nonzero reciprocal-lattice vector. Similarly, the remaining sharp structure in A corresponds to 2k~crossing other reciprocal-lattice vectors.
After some reflection, it is clear that considerable care is needed when specifying a physically correct set of states to describe the scattering problem. In the present case of a transition metal, we shall consider the dominant current carriers to be described by a (sp-like) dispersion law and neglect any contribution to the current from d-band conduction or interband effects. "
In this nonfree electron description, 2kF is the caliper of the s-P electron (or hole) surface.
The density of these current carriers (effective valence~1) is then such that this portion of the Fermi surface is fully contained within the first Brillouin zone. Within this modified model, 4,(R) can be calculated just as before and Eq. (3) still applies so Fig. 1 again results. However, now the only physical range is 2kF (G,. We conclude that 8 &0 and so p'(T) &0 for all physical values of kF and l even though the product k~3 may not be large.
There is also a more fundamental reason for rej ecting the free -electr on pr edictions for 2k F & 6,. A direct calculation along the lines of Eq.
(1) of the resistivity in the limiting case of a weak short-range periodic potential yields of the long-range order for T & T, . Equation (1) can be rewritten in terms of the total spin cor-
where a(T) cc e s is the reduced magnetization. However, the last term in Eq. (14) I oz(q, T)=1+Ca, ", +v -5 +(0q', K'), (17) K +Q' where b is a lattice-dependent constant. It is clear from Eq. (17) that for fixed q, I'oz(q, T) has a maximum as a function of T at T= T,(q) & T, and that dI'oz(q, T)/dT&&0 for T&&T,(q). " In fact, I'oz(q, T) qualitatively resembles the exact correlation function sketched in Fig. 1 &0. In summary, the above conclusions provide a consistent description of isotropic nickel-like ferromagnets. Applications to more complex systems will be described elsewhere.
